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ABSTRACT 


A  test  was  conducted  in  the  Aerodynamic  Wind  Tunnel  (4T)  of 
the  Propulsion  Wind  Tunnel  Facility  to  determine  the  aerodynamic 
characteristics  of  the  AGARD  Model  B  calibration  model  at  Mach 
numbers  from  0. 2  to  1.0  for  angles  of  attack  from  -4  to  +24  deg. 
The  tunnel  blockage  of  the  model  at  zero  angle  of  attack  was  0.  15 
percent.  The  data  showed  no  evidence  of  tunnel  interference  and 
are  considered  to  be  interference  free.  The  data  agreed  with 
other  published  data  obtained  at  Mach  numbers  above  0.7.  The 
curves  of  lift  coefficient  and  pitching  moment  were  found  to  be 
nonlinear  near  zero  lift  at  Mach  numbers  below  1.0.  Therefore, 
the  lift  curve  slope  and  the  neutral-point  location  should  be  used 
with  caution  when  comparing  data. 
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NOMENCLATURE 


Ab 

ca 

CA,b 

CA,F 

CD,b 

Cd,  F 

Cl,  F 

CLa 

Cm 

Cn 


Model  base  area,  0.02086  ft^ 
Axial -force  coefficient,  F^/q^S 


Base  axial-force  coefficient 


Forebody  axial-force  coefficient,  C^  -  C^ 

Base  drag  coefficient,  Ca,  b 

Forebody  drag  coefficient,  Ca,  f  ®  sin  a 
Forebody  lift  coefficient  Cn  cos  a  -  Ca,  f  ^ 
Lift  curve  slope  at  Cl  =  0  (dCL/da) 

Pitching -moment  coefficient,  Mm/q  Sc 
Normal-force  coefficient,  Fj,^/q  S 
Mean  aerodynamic  chord,  0.3762  ft 
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D  Body  diametpr,  0.163  ft 

Axial  force,  lb 
Fjij  Normal  force,  lb 

Mqi  .  Pitching  moment  about  the  quarter  chord  point  of 

the  mean  aerodynamic  chord,  ft-lb 

Mo,  Free -stream  Mach  number 

Pb  Model  base  pressure,  psfa 

Pt  Free -stream  stagnation  pressure,  psfa 

Po,  Free -stream  static  pressure,  psfa 

Qo,  Free -stream  dynamic  pressure,  psf 

Re  Unit  Reynolds  number,  per  ft 

S  Model  wing  area,  0.1841  ft^ 

To,  Free-stream  static  temperature,  ®R 

Xnp  Neutral-point  location  (dCm/dCL  at  Cl  =  0),  body 
diameters  measured  from  model  nose 

a  Model  angle  of  attack,  deg 
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SECTION  I 
INTRODUCTION 


An  internationally  adopted  standard  model  consisting  of  a  fuselage 
and  wing  and  designated  by  the  AGARD  Wind  Tunnel  Group  as  Model  B 
has  been  used  as  a  standard  of  comparison  between  wind  tunnels  to 
verify  the  capabilities  of  the  various  wind  tunnels  to  provide  accurate 
test  information  in  the  transonic  Mach  number  range.  The  model  has 
been  tested  in  a  number  of  different  wind  tunnels  (Ref.  1)  at  Mach 
numbers  above  0.  70;  however,  data  have  not  been  obtained  at  Mach 
numbers  below  0.70  or  at  angles  of  attack  above  12  deg.  Therefore, 
the  present  investigation  was  conducted  in  the  Aerodynamic  Wind 
Tunnel  (4T)  for  the  purpose  of  extending  the  Mach  number  and  angle - 
of- attack  range  of  the  aerodynamic  characteristics  of  the  AGARD 
Model  B.  Six-component  aerodynamic  force  and  moment  data  were 
obtained  at  Mach  numbers  of  0.  20  to  1. 0  at  model  angles  of  attack 
from  -4  to  24  deg. 


SECTION  II 
APPARATUS 


2.1  TUNNEL  4T  DESCRIPTION 

The  Aerodynamic  Wind  Tunnel  {4T)  is  located  within  the  quadrangle 
of  the  Propulsion  Wind  Tunnel  (16S)  as  shown  in  Fig.  1,  Appendix  I. 
Tunnel  4T  is  a  closed-loop,  continuous  flow  tunnel  with  a  Mach  number 
range  of  0. 1  to  1.3,  a  stagnation  pressure  range  from  300  to  1700  psfa, 
and  a  stagnation  temperature  range  from  80  to!130®F.  The  test  section 
is'  equipped  with  variable  porosity  walls  with  an  available  porosity  range 
from  0-  to  10-percent  open  area.  The  removal  of  air  through  the  per¬ 
forated  walls  is  normally  accomplished  with  a  single  plenum  evacuation 
system  (PES)  machine  pumping  on  a  plenum  chamber  surrounding  the 
test  section;  however,  this  PES  machine  was  out  of  service  at  the  time 
this  test  was  run,  and  plenum  pumping  was  accomplished  by  diffuser 
flap  suction.  The  maximum  Mach  number  that  can  be  achieved  with  dif¬ 
fuser  flap  suction  is  1.0.  A  complete  description  of  Tunnel  4T  can  be 
found  in  Ref.  2. 
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2.2  TEST  ARTICLE 

The  AGARD  Calibration  Model  B  is  an  ogive -cylinder  with  a  delta 
wing.  The  specifications  for  the  model  are  presented  in  Ref.  3,  The 
basic  dimensions  of  the  model  are  given  in  Fig.  2,  and  the  base  and 
sting  details  are  shown  in  Fig.  3.  Details  of  the  model  installation 
in  Tunnel  4T  are  shown  in  Figs .  4  and  5 .  The  tunnel  blockage  with 
the  model  at  zero  angle  of  attack  was  0. 15  percent. 

2.3  INSTRUMENTATION 

Model  forces  were  measured  with  a  six-component,  internal, 
strain-gage  balance.  The  base  pressure  was  measured  by  two  5-psi 
precision  pressure  balance  transducers  referenced  to  the  plenum 
static  pressure.  Location  of  the  two  base  pressure  measurements 
is  shown  in  Fig.  3.  The  dynamic  outputs  of  the  balance  were  monitor¬ 
ed  with  an  oscillograph  to  prevent  overloading  of  the  balance. 


SECTION  III 
TEST  DESCRIPTION 


3.1  TEST  CONDITIONS  AND  PROCEDURES 

Six-component  force  and  moment  data  were  obtained  at  angles  of 
attack  from  -4  to  +24  deg  at  Mach  numbers  from  0.  2  to  1.0.  The 
angle-of -attack  range  was  reduced  at  higher  Mach  numbers  to  avoid 
exceeding  the  balance  design  load  limits.  The  tunnel  stagnation  pres^ 
sure  was  maintained  at  3000  psfa  and  a  stagnation  temperature  of  ^ 
100®F'for  all  Mach  numbers.  The  resulting  Reynolds  number  varia¬ 
tion  with  Mach  number  is  presented  in  Fig.  6.  Data  were  also 
obtained  at  a  stagnation  pressure  of  3700  psfa  at  a  Mach  number  of 
0.40  to  check  the  effects  of  Reynolds  number  variation.  The  differ¬ 
ences  between  the  data  obtained  at  the  higher  stagnation  pressure 
and  the  data  obtained  at  a  stagnation  pressure  of  3000  psfa  were  less 
than  the  probable  error  in  the  aerodynamic  coefficients.  Therefore, 
only  data  obtained  at  a  stagnation  pressure  of  3000  psfa  are  presented 
in  Appendix  I  of  this  report.  All  data  were  obtained  with  natural 
transition.  The  data  were  obtained  with  parallel  test  section  walls 
set  at  a  porosity  of  6  percent  at  all  Mach  numbers  except  for  M^,  =  1.0 
where  the  porosity  was  1.5  percent. 
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3.2  PRECISION  OF  MEASUREMENTS 

The  uncertainties  in  the  data  which  can  be  attributed  to  instrumenta¬ 
tion  errors  and  data  acquisition  techniques  are  presented  below.  The 
uncertainties  were  determined  for  a  confidence  level  of  95  percent. 


F 

0.2 

±0.0165 

Mach  Number 

0.  6 

±0.0025 

1.0 

±0.0013 

Cm 

±0.0080 

±0. 0011 

±0. 0006 

Cd,  F 

±0.0115 

±0.0026 

±0.0021 

CD,b 

±0.0026 

±0.0008 

±0.0004 

±0.002 

±0.002 

±0.002 

a,  deg 

0.  10 

0.  10 

0.  10 

SECTION  IV 
RESULTS 


The  lift,  drag,  and  pitching-moment  characteristics  of  the  AGARD 
Model  B  were  obtained  at  Mach  numbers  from  0.  2  to  1.0  and  at  angles 
of  attack  from  -4  to  +24  deg.  The  force  and  moment  data  are  present¬ 
ed  in  Figs.  7  through  9.  The  data  have  been  corrected  for  an  apparent 
flow  angularity  to  make  the  lift  coefficient  zero  at  zero  angle  of  at¬ 
tack.  The  model  was  not  run  inverted  to  confirm  this  flow  angularity; 
however,  at  Mach  numbers  from  0.7  to  1.0,  the  apparent  flow  angu¬ 
larity  agrees  with  that  determined  by  running  another  model  upright 
and  inverted  (Ref.  4).  The  flow  angularity  corrections  are  presented 
in  Fig.  10.  An  attempt  was  made  to  obtain  data  at  an  angle  of  attack 
of  26  deg;  however,  the  model  exhibited  severe  buffeting  at  this 
angle  of  attack  and  data  could  not  be  obtained. 

The  variation  of  forebody  drag  coefficient  with  Mach  number  at 
zero  lift  coefficient  is  presented  in  Fig.  11.  Data  obtained  with  the 
same  model  at  0.01-percent  blockage  (Ref.  5)  have  been  included  for 
comparison  at  Mach  numbers  above  0.7.  From  this  comparison 
it  may  be  concluded  that  there  are  no  significant  differences  between 
the  two  sets  of  data. 
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The  variation  Of  the  base  drag  coefficient  with  JVIach  number  at 
zero  lift  coefficient  is  presented  in  Fig.  12.  The  data  indicate 
excellent  agreement  with  the  data  presented  in  Ref.  5  except  at 

=1.0  where  the  present  data  show  a  lower  drag  coefficient. 

The  variation  of  the  lift  curve  slope  with  ]VIach  number  is 
presented  in  Fig.  13.  Data  from  Refs.  1  and  5  are  also  presented 
for  comparison  at  Mach  numbers  above  0.7.  The  data  from  Ref.  1 
were  obtained  by  averaging  the  data  from  tests  in  eight  different 
wind  tunnels.  The  data  obtained  in  the  present  test  agree  very  well 
with  the  data  from  Ref.  1;  however,  the  results  are  quite  different 
from  those  reported  in  Ref.  5.  It  should  be  noted  that  the  non¬ 
linearity  of  the  lift  curve  near  zero  lift  allows  considerable  vari- 
atiofi  in  determining  the  slope  of  the  lift  curve.  In  Ref.  5,  and 
many  of  the  tests  reported  in  Ref.  1,  data  were  taken  at  large 
increments  of  angle  of  attack  and  the  points  faired  with  a  straight 
line  because  the  variations  were  considered  to  be  within  the  accuracy 
of  the  measurements.  Re-examination  of  the  data  of  some  of  these 
tests  revealed  that  the  nonlinearity  of  the  lift  curve  slope  was 
probably  present;  however,  insufficient  data  had  been  taken  to 
define  the  nonlinearity.  If  the  lift  coefficients  presented  in  Fig.  7 
were  faired  with  a  straight  line  for  angles  of  attack  between  -4  and 
+4  deg,  the  lift  curve  slope  would  show  much  better  agreement  with 
the  data  presented  in  Ref.  5.  Therefore,  it  is  concluded  that  the 
differences  in  lift  curve  slope  between  the  present  data  and  Ref.  5 
are  the  result  of  the  way  the  curves  are  drawn  and  the  accuracy 
of  the  data. 

The  variation  of  the  neutral  point  with  Mach  number  at  zero 
lift  coefficient  is  presented  in  Fig.  14.  The  data  are  compared 
with  curves  from  Refs.  1  and  5.  The  neutral  point  is  essentially 
invariant  with  Mach  ntimber  for  Mach  numbers  below  0.8  and  shifts 
aft  for  Mach  numbers  between  0.8  and  1.0.  The  present  data 
agree  fairly  well  with  Ref.  1  data;  however,  marked  differences 
between  the  present  data  and  the  data  of  Ref.  5  are  shown. 

The  aerodynamic  coefficients  are  also  presented  in  tabular 
form  in  Table  I  of  Appendix  II. 


4 


AEDC-TR-70-100 


SECTION  V 
CONCLUSIONS 


The  following  conclusions  have  been  drawn  from  the  results 
obtained: 

1.  The  data  showed  no  evidence  of  tunnel  interference. 

2.  The  data  showed  good  agreement  with  the  summary  reference 
data  compiled  from  data  obtained  in  a  number  of  different 
tunnels  at  Mach  numbers  above  0.7. 

3.  The  differences  between  the  data  obtained  in  Tunnel  16T 
and  Tunnel  4T  can  be  attributed  to  nonlinearities  in  the 
curves  of  Cl  and  Cj^.  These  nonlinearities  were  not 
detected  in  the  earlier  report  because  of  an  insufficient 
number  of  data  points  at  angles  of  attack  between  -4 
and  +4  deg. 
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Fig.  2  Dimensions  of  AGARD  Model  B 
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Fig.  3  Model  Base  and 


STING  ADAPTOR 


ALL  DIMENSIONS  IN  INCHES 
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Fig.  4  Installation  of  AGARD  Mo(tel  B  in  the  4*Ft  Transonic  Wind  Tunnel 
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Fig.  5  Photograph  of  Model  Installation 
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ANGLE  OF  ATTACK,  a ,  DEG 


a,  M„  =  0.2  to  0.5 

Fig.  7  Lift  Coefficient  as  a  Function  of  Angle  of  Attack 


LIFT  COEFFICIENT.  Cl 


ANGLE  OF  ATTACK,  a.  DEG 

b.  IVU  =  0.6  to  1.0 
Fig.  7  Concluded 
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a.  IVL  =  0.2  to  0.5 

Fig.  8  Lift  Coefficient  as  a  Function  of  Drag  Coefficient 


17 


LlFTCOEFFlCieNT,  Cl  F 


AEDC-TR-70-100 


b.  M.  -  0.6  to  1.0 
Fig.  8  Concluded 
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LIFT  COEFFICIENT,  C 
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a.  M.  =  0.2  to  0.5 

Fig.  9  Lift  Coefficient  as  a  Function  of  Pitching-Moment  Coefficient 
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b.  »  0.6  to  1.0 
Fig.  9  Concluded 


20 


CORRECTION  FOR  PRESENT  DATA 
RANGE  OF  DATA  FROM  REF  4 


6  0 


0.6  0.7  0.8  0. 

NUMBER 


Flow  Angularity 


AEDC-TR-70-100 


U. 

o 

o 


Fig.  11  Variation  of  Forebody  Drag  Coefficient  with  Mach  Number  at 
Zero  Lift  Coefficient 
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Fig.  12  Variation  of  Base  Drag  Coefficient  with  Mach  Number  at  Zero  Lift  Coefficient 
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TABLE  I 

AERODYNAMIC  DATA 


a 

-0.37 

-0.0142 

0.0258 

-4.41 

-0.2049 

0 . 0386 

-3.86 

-0.1755 

0 . 0359 

-3.37 

-0 . 1573 

n .  0333 

-2.87 

-0.1236 

0.0305 

-2.36 

-0.1039 

0 .0294 

-1 . 8a 

-0 . 0915 

0.0296 

-1.37 

-0  .  (1608 

0.0275 

-0 .84 

-0.0340 

0 . 0260 

-0.37 

-0.0151 

0.0259 

0.13 

0.0027 

0.0256 

0 . 64 

0 . 0288 

0 .0260 

1.21 

0.0606 

0.0274 

1.69 

0 . 0785 

0.0275 

2.17 

0.0990 

0 . 0279 

2.65 

0.1164 

0.0307 

3.16 

0.1439 

0.0320 

3.66 

0 . 1574 

0.0339 

4.63 

0.2082 

0.0402 

5.63 

0.2649 

0 .0494 

7.65 

0 . 3560 

0 .0687 

9.65 

n . 4629 

0.0981 

11.64 

0.554b 

0.3  339 

13.72 

0.6478 

0.1764 

15.72 

0.7316 

0.2212 

17.71 

0 . 8280 

0.2777 

19.73 

0.9409 

0.3485 

21 . 73 

1 . 0219 

0.4156 

23.74 

1 . 1282 

0.5002 

15.71 

0.7366 

0.2234 

7.68 

0.3564 

0.0701 

-0.37 

-0 . 0131 

0.0279 

c _ 

c 

D,F 

D,  b 

m 

0.0095 

0.0164 

n .0040 

0.0245 

0.0142 

0.0103 

0.0214 

0.0145 

0.0133 

0.0201 

0.0132 

0.0099 

0.0184 

0.0121 

0.0129 

0.0162 

0. 01 32 

0.0106 

0.0165 

0.0131 

n  .  0085 

0 . 0127 

0.0149 

0.0028 

0.0110 

0.0150 

O.G052 

0.0111 

0. 01 4fc 

n .0052 

0.0124 

0 .0132 

0.0034 

0.0113 

0.0147 

-0.0036 

0.0148 

0.0126 

-0.0030 

0.0149 

0. nj  26 

-0.0025 

0.0144 

0. 01 35 

-0.0051 

0.0183 

0 . 0125 

-0.0070 

0.0195 

0.0125 

-0.0049 

0.0211 

0.0128 

-0.0074 

0.0280 

0.0122 

-0.0083 

0.0305 

0.0189 

-0.0112 

0 . 0499 

0.0189 

-0.0176 

U .0799 

0 . 0182 

-0.0182 

0.1163 

0.0176 

-0.0185 

0.1539 

0 . 0225 

-0.0216 

0.1990 

0 . 0223 

-0.0283 

0.2537 

0 . 024(j 

-0.0316 

0.3249 

0.0237 

-0 . 0358 

0.3918 

0.0238 

-n . 0428 

0.4761 

0.0240 

-0.0442 

0.1998 

0.0235 

-0.0284 

0.0520 

0 . 0l8l 

-0 . 0177 

0.0144 

0 . 01 35 

n  .  0051 

M  =  0.20 
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AEOC-TR-70-100 


TABLE  I  (Continued) 


a 

S,F 

S,b 

-3.22 

-0.1452 

0 . 0327 

0.0239 

0 . 0C88 

-2.21 

-0.0946 

0 . 0292 

0.0155 

n . 0137 

-1.21 

-0.0589 

0.0272 

0.0116 

0.0156 

-0.20 

-0.0123 

0 . 0262 

0.0123 

0 .  ni3c5 

0.81 

n . 0406 

0.0262 

0.0124 

0.0138 

- 

1 .81 

0.0840 

0.0280 

0.0148 

0.0133 

- 

2.82 

0.1276 

0.0308 

n .0171 

0.0136 

- 

3.82 

0.1727 

0.0351 

0 . 0216 

0.0135 

“ 

5.83 

0.2617 

0.0481 

0.0340 

0.0141 

- 

7.85 

0.3681 

0 . 0716 

0 . 0550 

0 . 0165 

- 

9.86 

0 . 4641 

0.0997 

o.ofcii 

0.0186 

- 

11.87 

0 . 5631 

0.1368 

0.1153 

0.0215 

- 

13.90 

0.6569 

0.1797 

0.1573 

0.0224 

- 

15.91 

0.7566 

0 . 2306 

0 .2078 

0 . 0228 

- 

17.92 

0.8422 

0.2844 

0.2591 

0.0252 

- 

19.93 

0.9308 

0.3469 

0.3231 

0.0237 

- 

21.94 

1 . 0298 

0 . 4206 

0.3956 

0 . 0250 

- 

23.95 

1  .1248 

0.5015 

0.4755 

n . 0261 

- 

15.90 

0 . 7595 

0.2314 

0.2074 

0.0240 

- 

7.85 

0.3656 

0.0707 

0.0548 

0.0160 

- 

-0.20 

-C. 0077 

0.0263 

0.0120 

0.0144 

M  =  0.25 


n .01?1 
n .  n097 
n .  P063 
n  .0052 

n .  0012 

n . 0032 
n .0036 
n .  0070 
n.ni24 
n . 0174 
0.0210 
n . 0204 
n  .  0240 
n . 0253 
0.0326 
0.0414 
n  .  0449 
0.0545 
0.0259 
0 . 0151 
0  .  0033 
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AEDCTR-70-100 


TABLE  I 


a 

c,  „ 

c 

L.F 

D 

-0.09 

-0 . 0010 

0.0247 

-4.  Ott 

-0.1079 

0.0356 

-3 . 60 

-0.1617 

0 . 0325 

-3.07 

-0.1360 

0.0302 

-2.07 

-0.0092 

0.0272 

-1.56 

-0.0720 

0.0265 

-1.04 

-0.0453 

0.0256 

-0.59 

-0.0204 

0.0247 

-0.05 

-0.0040 

0.0252 

0.43 

0.0226 

0.0250 

0.9b 

0.0417 

0 .0254 

1.42 

0 . 0646 

0.0262 

2.02 

0.0000 

0.0271 

2.50 

0.1097 

0.0204 

2.96 

0.1310 

0.0305 

3.45 

0.1543 

0.0323 

3.9b 

0.1707 

0.0340 

4.95 

0.2200 

0.0416 

6.03 

0.2010 

0.0503 

7.94 

0.3009 

0.0726 

10.01 

0 . 4000 

0.1029 

12.04 

0.5689 

0.1391 

14.02 

0.6653 

0.1010 

16.13 

0.7649 

0.2337 

10.09 

0 . 0600 

0.2936 

20.12 

0.9626 

0.3590 

22.1b 

1.0373 

0.4260 

24.20 

1.1076 

0.4990 

16.00 

0 . 7600 

0.2341 

.7.99 

0.3011 

0.0724 

-0.09 

-0 .0010 

0 .0240 

M  - 

os 


(Continued) 


S,F 

^D,b 

C 

m 

0.0134 

0 .0113 

0.0042 

0.0221 

0.0135 

n .  0140 

0.0191 

0.0134 

0 .0144 

0.0144 

0.0150 

0.0131 

0.0135 

0.0137 

0 . 0100 

0.0137 

0.0120 

0 .0002 

0.0117 

0.0130 

0 .0000 

0.0113 

0.0134 

0.0051 

0.0119 

0.0134 

n  .''035 

0.0106 

0 .0144 

.  .  ■-..115 

0.0121 

0 .0133 

-0  -.OOb 

0.0122 

0.0140 

-0  .  LOOO 

0.0133 

0.0130 

-0.0034 

0.0141 

0.0143 

-0.0056 

0.0165 

0.0140 

-0.0050 

0.0101 

0.01-13 

-0.0040 

0.0200 

0.0140 

-0.0079 

0.0202 

0.0134 

-0.0109 

0.0302 

0.0121 

-0.0114 

0.0564 

n.0l62 

-0.0162 

0.0047 

0.0101 

-0.0174 

0.1170 

0.0213 

-0.0171 

0.1509 

0.0229 

-0 . 0226 

0.2102 

0.0235 

-0.0269 

0.2691 

0.0245 

-0.0327 

0.3359 

0.0239 

-0 . 0394 

0.4029 

0 . 0239 

-0 . 0472 

0.4752 

0 . 0237 

-0.0563 

0.2107 

0.0233 

-0 . 0200 

0.0550 

0.0166 

-0.0154 

0.0111 

0.0137 

0.0039 

0,30 
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AEDC-TR-70-100 


TABLE  I  (Continued) 


a 

"l.F 

^D,b 

-4.01 

-0.1879 

0 . 0358 

0.0210 

0.0148 

-3.50 

-0.1582 

0.0325 

0.0192 

0.0133 

-3.00 

-0.1362 

0.0303 

0.0169 

0 . 01 34 

-2.49 

-0.1160 

0 . 0287 

n . 0150 

0.0137 

-1.99 

-0.0895 

0.0273 

0.0132 

0.0141 

-1.48 

-0 . 0681 

0 . 0263 

0.0129 

0 . 01 34 

-0.98 

-0.0446 

0.0258 

n.nii9 

0 . 0139 

-0.47 

-0 . 0200 

0 . 0250 

n .  0111 

0.0139 

0.03 

n  .0010 

0.0252 

n.oii8 

0.0135 

0.54 

n .0249 

n  .  0251 

0.0115 

0.0136 

1.56 

0 . 0691 

0.0263 

0.0130 

0  .  0.1  34 

2.05 

0 .0862 

0.0270 

n. 0136 

0.0134 

- 

2.57 

0.1132 

0.0286 

0.0153 

0.0133 

- 

3 .06 

0.1336 

0 .0301 

0.0170 

0.0131 

- 

3.58 

0.1589 

0.0322 

0.0185 

0.0137 

- 

4.08 

0.1813 

0.0348 

0.0212 

0.0136 

- 

5.10 

0.2349 

0.0423 

0.0204 

0.0139 

- 

6.10 

0.2781 

0.0500 

0.0354 

0.0145 

- 

8.13 

0.3952 

0 . 0756 

0.0586 

0 . 0171 

- 

10.16 

0.4888 

0.1057 

0.0879 

0.0179 

- 

12.18 

0.5788 

0.1423 

0.1217 

0.0206 

- 

14.19 

0.6709 

0.1847 

0.1630 

0.0217 

- 

16.22 

0 .7746 

0.2372 

0.2136 

0.0236 

- 

8.13 

0.3904 

0 . 0749 

0 . 0592 

0.0157 

- 

0.03 

0 .0013 

0 . 0247 

0.0116 

0 . 0131 

M  -  0.35 


C 

m 

n.02ni 
n  .  0182 
n  .  0148 
0 .0145 
n  .  0138 
0.0108 
n.Gini 
n .0097 

n  .  0066 

0 .0039 
0 .0011 
0.0  012 
0.0030 
0.0022 
0.0036 
0 .0043 
0.0079 
0 . 0100 
0.0152 
0.0163 
0.0165 
0.0213 
0 . 0263 
0.0149 
0 .0064 
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AEDCTR-70-100 


TABLE  I  (Continued) 


a 

^L,F 

S,F 

S,b 

-0 .06 

-0.0026 

0.0251 

f) .  0109 

0.0143 

0 .0056 

-4.10 

-0.1 867 

0 .0353 

0.0212 

0.0141 

0.0164 

-3.55 

-0  .  1618 

0 .0325 

0.0191 

0.0134 

0.0159 

-3.12 

-0.1415 

0.0305 

0.0170 

0.0135 

0.0147 

-2.62 

-0.1180 

0.0289 

0.0154 

0.0134 

0.0137 

-2.11 

-0.0927 

0.0271 

0.0129 

0.0142 

n  .0121 

-1.64 

-0 .0736 

ri .  0266 

0.0129 

0.0138 

n  .0101 

-1.06 

-0 . 0476 

0.0256 

0.0114 

0.0141 

0.0094 

-0 . 56 

-0 . 0264 

0.0252 

0.0111 

0.0141 

0 .0066 

-0.10 

-0 . 0052 

0.0254 

0.0121 

0.0133 

0 .0045 

0.44 

0.0216 

0.0255 

0.0121 

0.0133 

0.0031 

0.96 

0 . 0436 

0.0263 

0.0120 

0.0143 

0.0018 

1 . 4« 

0. 0661 

0 . 0266 

0.0132 

0 . 01 36 

0 .0004 

1.96 

0.0855 

0.0275 

n.0135 

0 .0136 

-0 .0018 

2.52 

0.1109 

0 . 0284 

0.0147 

0.0136 

-n .0036 

2.96 

0.1340 

0.0299 

0.0162 

0.013? 

-0.0042 

3.56 

0.1633 

0.0325 

0.0187 

0.0138 

-0.0059 

3.99 

0.18fl0 

0.0346 

0.0201 

0.0146 

-n  .  0061 

5.02 

0.2352 

0 . 0421 

0.0285 

0.0136 

-0.0084 

5.93 

0.2622 

0.0496 

0.0352 

0.0146 

-0.0125 

6.04 

0.3962 

0 .0750 

0 . 0590 

0.0160 

-0 . 0176 

10.06 

0.4693 

P.1051 

0.0665 

n  .Old? 

-0.0182 

12.20 

0.5916 

0 .1 451 

0 vl239 

0.0212 

-0.0163 

14.13 

0.6832 

0.1670 

0.1657 

0.0213 

-0 . 0230 

16.24 

0.7893 

0.2421 

0.2192 

0 .0229 

-0.0271 

18.20 

0 . 6658 

0.3003 

0.2772 

0.0232 

-0.0342 

20.29 

0.9799 

0 . 3674 

0.3434 

0.0241 

-0 . 0420 

22.30 

1.0587 

0.4365 

0.4125 

0.0240 

-0.0474 

24.36 

1.1327 

0.5123 

0.4874 

0.0248 

-n .  0577 

16.16 

0.7840 

0.2395 

0.2173 

0.0222 

-0.0299 

8.03 

0.3914 

0.0743 

0.0575 

0.0164 

-0 . 0160 

-0.08 

-0.0058 

0.0253 

0.0114 

0.0139 

0 .0046 

M  =  0.40 
00 
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TABLE  I 


a 

c 

L,r 

D 

-0.13 

-0.0069 

0 . 0260 

-4.24 

-0.1930 

0.0368 

-3.68 

-0.1678 

0.0337 

-3.18 

-0.1454 

0.0315 

-2.71 

-0.1219 

0.0296 

-2.17 

-0.0962 

0.0283 

-1.62 

-0.0736 

0.0273 

-1.14 

-0.0508 

0.0267 

-0.65 

-0.0303 

0.0262 

-0.15 

-0.0092 

0.0262 

0.38 

0.0184 

0.0263 

0.95 

0.0431 

0.0272 

1.46 

0.0642 

0.0279 

1.95 

0 . 0860 

0.0287 

2.42 

0.1087 

0.0295 

2.95 

0.1359 

0.0308 

3.48 

0.1609 

0.0331 

4 . 08 

0.1922 

0.0366 

4,99 

0.2429 

0.0432 

6 ,06 

0.2981 

0.0527 

8.10 

0.4049 

0.0773 

10 , 08 

0.5025 

0 .1 081 

12.14 

0.5914 

0.1450 

14.21 

0.7012 

0.1929 

16.26 

0 .8018 

0.2465 

18.29 

0.9009 

0.3076 

20.36 

0.9979 

0 .3770 

22.36 

1.0838 

0.4496 

24.44 

1.1549 

0.5251 

16.18 

0.7988 

0.2442 

8.07 

0.4044 

0.0766 

-0.13 

-0.0054 

0 . 0254 

(Continued) 


C _ 

c 

c 

D,F 

D,b 

m 

0.0126 

0.0133 

n .0065 

0.0226 

0.0141 

0.0166 

0.0193 

0.0143 

n .0157 

0.0174 

n  .0141 

0.0144 

0.0157 

0.0139 

n  .0136 

0.0143 

0.0140 

0.0123 

0.0134 

n.O] 39 

n .  0121 

0.0130 

0.0137 

0.0097 

0.0125 

0.0137 

0 .0075 

0.0127 

0.0135 

0.0058 

0.0130 

0.0133 

0.0033 

0.0137 

0.0134 

n  .0015 

0.0144 

0.0135 

0 .  noil 

0.0152 

0.0135 

-0.0009 

0.0158 

0.0137 

-0.0020 

0.0171 

n . 0137 

-0.0043 

0.0189 

0.0141 

-0.0051 

0.0226 

0.0139 

-0.0077 

0.0288 

0.0144 

-n  .0099 

0.0380 

0.0147 

-0.0133 

0.0612 

0.0160 

-0.0200 

0.0892 

0.0190 

-0.0208 

.0.1245 

0.0205 

-0 .0191 

0.1716 

0.0213 

-0.0251 

0.2245 

n . 0221 

-n  .  0308 

0.2851 

0.0225 

-n .0363 

0.3535 

0.0234 

-n  .0433 

0.4253 

0.0243 

-0.0522 

0.5000 

0 . 0251 

-0.0594 

0.2220 

0.0223 

-0.0304 

0.0601 

0.0165 

-0.0193 

0.0120 

0.0134 

0.0058 

0.50 
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TABLE  I  (Continued) 


a 

^L,F 

S 

-4.41 

-0.2089 

0 . 0394 

-3.8a 

-0.1810 

0.0359 

-3,35 

-0.1567 

0.0335 

-2.87 

-0.1310 

0.0312 

-2.32 

-0.1061 

0.0296 

-1.85 

-0.0826 

0.0283 

-1.37 

-0.0620 

0.0278 

-0 .80 

-0.0352 

0.0273 

-0.31 

-0.0146 

0.0271 

0.22 

0.0102 

0.0271 

0.75 

0 . 0338 

0.0277 

1.26 

0.0564 

0.0284 

1.73 

0.0790 

0 .0291 

2.25 

0.1039 

0.0303 

2.81 

0.1335 

0.0322 

3,34 

0.1618 

0.0344 

3.84 

0.1875 

0.0368 

4.85 

0.2419 

0 . 0440 

5.86 

0.2946 

0.0526 

7.92 

0 .4048 

0.0773 

10.03 

0.5124 

0.1104 

12.11 

0.6042 

0.1483 

14.15 

0.7128 

0 . 1963 

16.23 

0.8189 

0.2526 

18.29 

0.9170 

0.3147 

20.39 

1 . 0215 

0.3881 

16.24 

0.8i91 

0.2525 

7.96 

0 .4004 

0.0779 

-0.30 

-0.0140 

0 . 0268 

M 

00 


S,F 

S,b 

C 

m 

0.0241 

0.0152 

0.0187 

0.0212 

0.0146 

0.0164 

0.0186 

0.0149 

0.0158 

0.0164 

0.0147 

0.0141 

0.0149 

0.0147 

0.0120 

0.0138 

0.0144 

0 . 0110 

0.0132 

0.0145 

0.0100 

0.0128 

0 .0145 

0 .0080 

0.0126 

0 .0146 

0 .0063 

0.0128 

0.0143 

0 .0037 

0.0135 

0.0143 

0.0018 

0.0141 

0.0143 

0.0005 

0.0149 

0.0142 

-0 .0008 

0.0164 

0.0139 

-0.0025 

0.0178 

0.0143 

-0.0045 

0.0200 

0.0145 

-0.0063 

0.0220 

0.0148 

-0 . 0082 

0.0287 

0.0153 

-0 . 0110 

0.0375 

0.0151 

-0.0148 

0.0604 

0.0169 

-0.0226 

0.0907 

0.0197 

-0.0229 

0.1270 

0.0213 

-0  .  0215 

0.1743 

0.0220 

-0 . 0287 

0.2304 

0.0222 

-0.0343’ 

0.2907 

0.0239 

-0 .041  1 

0.3641 

0.0240 

-0.0483 

0.2297 

0.0229 

-0 . 0336 

0.0606 

0 .0173 

-0.0222 

0.0125 

0.0143 

0.0064 

0.60 
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TABLE  I  (Continued) 


a 

"l,F 

S 

-4.45 

-0.2170 

0.0398 

-3.90 

-0 . 1886 

0.0364 

-3.45 

-0.1655 

0.0339 

-2.Sb 

-0.1356 

0.0313 

-2.40 

-0.1126 

0.0297 

-1.8b 

-0.0857 

0.0284 

-1.37 

-0 . 0609 

0.0274 

-0.8l 

-0.0362 

0.0271 

-0.29 

-0.0125 

0.0269 

0.22 

0.0105 

0.0270 

0 .8o 

0 .0374 

0.0276 

1.27 

0.0586 

0.0282 

1 .81 

0.0858 

0.0291 

2.28 

0.1112 

0.0305 

2.81 

0.1414 

0.0324 

3.33 

0.1685 

0.0346 
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